High-throughput single-nucleotide polymorphism genotyping by fluorescent competitive allele-specific polymerase chain reaction (SNiPTag).
Single nucleotide polymorphisms (SNPs) are becoming widely recognized as the new currency for gene mapping as increasing numbers are discovered. Here we outline a method for their rapid analysis based on an allele-specific polymerase chain reaction (PCR) which employs a competitive approach, whereby both allele-specific primers are present in the same reaction and carry different fluorescent labels. This procedure is simple and amenable to high-throughput genotyping using conventional automated sequencing equipment, and no post-PCR modifications are required. Verification of the procedure was carried out by comparison of results derived by this method with those from restriction enzyme digestion of the ALDH2 exon 12 functional polymorphism (Glu-487-Lys) in 109 individuals. Additionally, we have examined all combinations of nucleotide substitutions and shown them to be differentiated by this method. As proof of concept, several assays were combined and loaded on a single gel lane/capillary to substantially improve throughput. This was made possible by designing the PCR products to be of different lengths and no interference was observed between products differing in size by only six nucleotides. We outline a number of test assays for well-characterized SNPs in human candidate genes for behavioral disorders.